Recognition of DNA interstrand cross-link of antitumor cisplatin by HMGB1 protein.
Several proteins that specifically bind to DNA modified by cisplatin, including those containing HMG-domains, mediate antitumor activity of this drug. Oligodeoxyribonucleotide duplexes containing a single, site-specific interstrand cross-link of cisplatin were probed for recognition by the rat chromosomal protein HMGB1 and its domains A and B using the electrophoretic mobility-shift assay. It has been found that the full-length HMGB1 protein and its domain B to which the lysine-rich region (seven amino acid residues) of the A/B linker is attached at the N-terminus (the domain HMGB1b7) specifically recognize DNA interstrand cross-linked by cisplatin. The affinity of these proteins to the interstrand cross-link of cisplatin is not very different from that to the major 1,2-GG intrastrand cross-link of this drug. In contrast, no recognition of the interstrand cross-link by the domain B lacking this region or by the domain A with or without this lysine-rich region attached to its C-terminus is noticed under conditions when these proteins readily bind to 1,2-GG intrastrand adduct. A structural model for the complex formed between the interstrand cross-linked DNA and the domain HMGB1b7 was constructed and refined using molecular mechanics and molecular dynamics techniques. The calculated accessible areas around the deoxyribose protons correlate well with the experimental hydroxyl radical footprint. The model suggests that the only major adaptation necessary for obtaining excellent surface complementarity is extra DNA unwinding (approximately 40 degrees ) at the site of the cross-link. The model structure is consistent with the hypothesis that the enhancement of binding affinity afforded by the basic lysine-rich A/B linker is a consequence of its tight binding to the sugar-phosphate backbone of both DNA strands.